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«J-*J=o.^ ^^^o] ^-§-*>M-, ^ ^>>^>ji -g.^^^i7> 7j-^>7fl ^^^cfl ul-el- 

-i-^H, SE^ ^1-^)<H1 ^'^^ ^f^;^l](soft element)l- ^til*><^ ^ 

S. 4 
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^ 3.^<^] 7fl^^ ^E] ^ ^ Zl >^l2:1}-'^{Multi chip package with reduced chip 

crack and fabricating method thereof} 

£ 2^ £ 1^ sfl^l^loflA-lo^ ^ ^^1^ ^ol^Cglobal warpage)* £ 

£ 3^ £ 1^1 sfl 71^1 oil A^o^ ^^Tfl ^^^^ SAltb ^ojcf. 

£ 4 i^^l £ 8^ ^ ^Alc^lofl ic).H^- tiV^^l ^ ^igoil -^"^^ ^^^11 (soft 

eleraent)7> ^ti]^ igEl sfl^l^^l^ 

S. 11^ IE. 10 ;^ll ^A<^]^. 

S. 12^ £ 8^ sfl^l^H^i ^11 -§-^^ ^1^2ll<^1'$dt!: ^4*^1^1-. 

110... 7]:^ 120,.,^^^^l 

130, 140...«]:3E^1 ^ 150. . .-g-^==r^l 
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155a, 155b. 155c, 155d, 155e. 155f . . .-^i-f^;^!) 
170. . 



9X^. ^ 3||7l^l^ ^ ^^1^1 ^"Hl <^5l ^#(stack)^-^S.>i*l ±.n]7^s] ^^d\] ^ 

27fl^ ^2] ^^tb ^ ^(Chip On Chip) ^2:^ ^B] ^ 5ifl 

71^1^ S. m- ^cf. £ 1^ ^^*>^. 71^(10) ^-^l ^^4(20m A>-g-^H ^11 ^(30)ol 

cfA] ^^^;^l(20)» ^>-g-^H ^12 ^(40)<:>1 ^jl ^(30) ^. ^^=T^^l(cfl 

S^^^ <^l^'^l7^1 ^^1<?1 EMC)(50)^ ^-g-Sl'^l ^cf. sigc^ 60^ ^11 ^ ^12 ^ 

(30. 40)^ ^:E.3||^(bond pad)sf 7l4a:(io)sl ^ = ^71 (bond finger)^- <a^*>^ ^■ti(gold 
wire)^ 7}^^]JL, 70^ 4^1^!^ ^>-§-5)^ #c-ll:(solder ball)* 

7>2^^i:f. neic-ll. ole^^V ^^o^ t^e] ^ sfl 7] ^1 a-] ^ :^ ^e>cx^ A>-g-*V ^3h;m(20) 
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(chip crack)ol ^^t^l^ $X^. 

^ l-^^Kglobal thermal mismatch)<^l ^^}^ EMC(50)S] ^^^(52):Bf 71:^(10)^ =t^^^(12) 
-S^* <^1^7fl s:}^ ^^io]] ^tlc^ ^ ;?]12 ^(30, 40) ^ c>1 ^ (war page) ^1 ^Efls t+Bj- 
"d^. -^^1 a:^^ S. 321- ^o] ^21-^1 ^^Ml(20)2l ^^^(22)oll s^tb 

^«^li=1-. ^^^1(20)^1 ^^<H1 Sltb =^^^^(22) ofl^oll >a- • >ni ^ ^12 ^(30, 40)^1 a-^ 

71-^71-^4 ^]3^J7 tbcf. ^tiV^-^^ ^S}-^!^ ^l-cfla^o.^ o^tb ^flSo]:?! ^cHl 

^ ^12 ^(30, 40) ^>i^>Jl EMC(50)^ <I^%>;^1^7> ^Jl ;?fll 

^ ^12 ^(30. 40)^ ofl;^! -f-^o] ^^^VtI] -^-^tti^. i 3<^l^iSf ^^o] 

^11 ^ ^12 ^(30, 40)^ <H1>^1 ^^o] ^o] o]^7W o\]^] <d^-<^]^ 

#1^ ^^(32, 42)*^] ^^^7] nfl^o^l ^ ^^o] -^-^^cl-. ^-^tb ^ 

ol ^f.^ ^ sfl^l^lofl^i^ ^ a^o] ^z^-^ cf^^VJl ^cf. 

^El ^ ^7l;^l# ^l^^m ^^icf. 

^ t^ol ol=-ji;^> ^1-^ cf^ 7]^^ ^ H^^l «oM^ ^ 5111 71 
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<2i> 41-71 7]^^ 4;^]^ g:^j^>7l ^^H. ^ 'i-^'^Hl ^Bl ^ 3fl7l;^l^ 27fl oi>^>o:) 
^7] ^S.^] ^1-4 ;^1^<H1 ^7] -B-^t!: ^^^Hsoft element)7l- ^ti] 

71:^ ^ofl ^a}-;^!!- A>-§-^>a^ 271) ol>g-ol bV^^] =-3] ^^^C^-. >a-7l ^£^1 ^ 

o]}=. ^o]s. ^^^^oii -^<at}- ^^^m n^^^^. ^7] tii-i^i 7]i^oi] 4V7] 

^ JL^^}c^ ^ ^^(around)<Hl -B-^tt ^^l^H ¥^1 1.1-^ 

^^=^^1^ ^>oi7> $it:i&)-£ ^cHi 7}n7]^ ^±n^'^ ^ 

«i>Mef A-ls. ^<a=t!: ^^S. ^<=>]^, ^^1 ^ ^>>1<^1«^ ^ 7flAl7l- 
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^}S.^ ^M, 7].^ ^}6\]^] ^tgo^ ^^^>7ll ^^^71 ^1^51^ ^ 

<26> ^ ^Vx^o^ ^Ajc^lofl 4^ ^ n^]^]^ 27fl2] uVj^^] ^1-, c^l^rfl #2fl A] (f lash) 

^]S.^ ^4 oil (SRAM) ^ o] ^2|-;^loil o^^>o^ 71:^011 ^f^^ ^ <H1^a1 

^ 3)^l7> Immja-cf FBGACfine pitch ball grid array)S ^ ^i^. ^1 ^-f , 7] 

0.21mm ^^£5. PCB 7]^ l-el<^l°]:^(polyimide) 7]^<U ^ ^cf. 

<27> ^f-^flfe aVS^l ^* ^ 'Hii ^>i4^ €^ <a-¥-<Hl ^ti]^ 

4^ ^cf. ^£^1 ^ ^«.oil ^til^ ^ o;i4. 

<28> ^#;^1)^ -g-^^^lii:^ J^c^^ ^o]T^ o]^ ^^B^S. -¥-«J-*>M-, ^§1 

(elastomer) <H1^^1 (epoxy);^] ^ 9X^. €^^^^^1 1"^^^ #51o1d]^, ^^^] 

^(polyketone), Efl s ?flS(poiyetherketone) , ■i-el'HlEfl^ #€-(polyether sulfone), 1- 

Sl<^l^^ tflefl^^ellolHCpolyethylene terephthalate) , ^S.^^ 
(f luoroethylene propylene copolymer), ^il-^-2-:±i(cel lulose) , He^t^j-vt^lEflol E(tj-iacetate) , 
^el^(silicone) ^ 31^7} AV-g-^ ^ o^cf. ^o. o\]^a] :^]<^o]e}^^ ^^^^^^ 6\]^.X\ o] 

^Hl ^^^Kfiller), Vf^;«fl(fire retardant), ^^;^l(hardner) , <5l^;^l (release agent), ^ 
^^l(pigment) -f-^l *i^%i-^1^7V ^31 ^ (hard)*l-cf . 

^^^11- ^>-§-*M 27fl o]^^ tiVjt^l ^1-^ ^#tl:i^. ^^3)] = 
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^ ^o]S. 'U^^^] -H-^tlr ^^^fll- ^^^^4. ^^^^fll- ^^^1- ^^Ife ^^^^ ^ 
€- yj-'^ofl ^ttcf. <^l^cH u).^oil ^S)-Sl^ ^VBflo) ^o. 

AlH* ^^^11^ H <?>«^1 i^^>7fl ^^^^ ^ 

$14. 4^, ^1-4^ T^l'S'^l ^^^m SL^^ ^11 tiVS^l ^1-^ 

^-g-t!: 4^J=^ iE^lt!: Jt'Slr^^l^. (a)^ aVS^l ^4 ^ 

Efll- 7flef^^^ 44^^ 3g^£olji, (b)^ (a)s] B-B' cfl^^>^ ^^£o]4. z| jsfl^l 

^1^ ^11 ^(130)2|- ;^112 ^(140)^1 ^^^^1(120)<^1 7l^(110)oll 

-§-^4^^1(150)^ ^-f* c^l^ -i-Si^. £.1^^ ^S-^Jl 170^ 4^1^!^ -21^^^ 

cf;^].^ A>-g-£]^ 7>B^^cf. FBGA ^^^^il70)S] jq^]^ 

lmm:e.4 2|-4. 71:^(110)^ 0.21mm ^£.5. PCB 71:^ 1-b1o]d1c 7]:^o]x:J\., S.^]^ 

^^■1 £ 4^ m ^(130)4 y^]2 ^(140)S] ^^ig ^^<>)1^ ^^^ll(155a)» ^«ltb 
S., ;^ll ^ ;^12 ^(130, 140) <a-f-<^l (150)B| ^^^o.^^e^ ^>^S^ ^-^o] ^a^^} 

^Z^-Al ^ ;0l2 ^(130. 140)^1 ^^^1 ^-g-^^^o] ^7H>711 

4^0.^ £ S-^lAiS]- ^o], ^ ;n]2 ^(130, 140)^ ^-^ofl ^^;il](l55b)7> 

^£ ^4. H 4^ ^-fofl wl«fl ;5fll ^ ;H12 ^(130, 140) ©1 -§-^^^1(150)4 ^ 

#^1-^ 'S^<5l 4 ;^ll ^ ;H12 ^(130. 140)21 ^^A^ol ^7]-^]- 711 €4. 
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<33> ufol-71- ^^7fl(155c)^ ^11 ^ ^12 ^(130, 140)^ # oj^o^ ^^o]] ^^-ofl 

9X^. <^1# l-'^l £ 6<^lAisf ^o] ^ ^(130, 140)3^ vil 

<34> o>u|e}., ^^7^^(1556, 155e)^ >lll ^ ^12 ^(130, 140) ^ ^V^-o) ^o] 

oi]nV ^Tdl^ ^£ o^t^, s. 7^ ^^;^ll(155d)7> ;*lll :^(130), ^ ^S] ^^o^lnV ^w]^ 

M-H}iflji £ 8^ ^^^l](155e)7> ^^112 ^(140), ^ -^-^ ^S] ^m]^ 
M-B^-^cf. ^ ^5112 ^(130, 140) ^ c^i^ ^VM-^ ^-g--^^^ #2fl:a.cf ^o>xlt:-]si-:£ i^-n^;^! 

<35> ^^^ll(155f)^ S. 9<^lAi<4 ^ol ^ ;^12 ^(130, 140) ^. ^ <^7] 

;^12 ^(140)31 ^-^ <^^oil ^Hl^ ^ o^cf. :£igoil^ ^«.o|l jieTll ^ 

^"Stb ^^^Il7> ^Wl^7l^ ^}^, H ^^Hl^ ^£^1 :^-i-o^ 

<37> ^ ^T^cH] ^^^1^ Cf^o^ ^^l^ol ^^<^ls.^ ^*>a^ -i^^H. c£{7] 

<H1 7]7i]£l;^l ifl-g-^ o] 7l# ^oHlA^ ;^l-o]'S ^^^1 7]^^^S. -a-^^ ^ 
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<38> £ 10 tfl^l S. 13^ #Sfl^ ^E] :^ 3fl7l;^lfif ^ ofl o:| t^E] Sfl 7] ^1 ofl A| ^ 

AH-efloi^atb ^llrefl^l^ ^y']^] ^^Hl^i #el^ ^7>^^o. 

S A]-g-s]ji ABAQUS SSH^ojo^cf. 7JI- -55r>7>;=cl ^^a]^ nfl sfl^l 

^1 ^-^<=>fl^i^ -§-^ M-El-^fltq-. ^^<H1 tilsfl ^o] ^o. o.^ oj.^ 

<39> £ 10^ ^2fl7l#oll H IS] :g 3^ ^1 c^] A-] ^llrefl^^l^t!: ^4 

o]c]-. Al-t-eflol^g 2l:6.^S.^^, 71:^(10)^ ^711^ 270m, 71^(10)31- ^(30) ^}<^]^ 
^1(20) ^711^ 60i:ffli, ^(30)4 ^l2 ^(40)^ -^^^1^ llOfm. ^(30)3}- :^]2 ^(40) 

^}^]^ ^2]- ^1(20) ^^1^ 120Afln, #i3ll-(70)^ ^^^-7] T:'>:ia(nl ^a] ) 

33/!/molJi, EMC(50)^ ^^Ife 700//in^ ^.^S ^^^V^cf. afl^l^lsl fl-^^ 9.5mm>15.5mm 

olJi, ;Hll ^(30)34 ^(40)^ fl-^^ 7. 12niin >14. 18mm^ ^^S. -i^s^-^cf. z]- 

<40> 1] 







(GPa) 




y\mio)^- m ^(30) ^ho|oj ^a|-;Hi(20) 


42 


0.64 


48/140 


^11 ^(30) 




170 


2.6 


^111 ^(30)4 ^^12 ^(40) ^s^^l(20) 


40 


1.3/0.1 


70/200 


^12 ^(40) 




170 


2.6 


EMC(50) 


140 


24/5 


15/45 




105 


3 


60/140 



'^7lA-l, Tg^ o.el ^o] ^£1- i4Efxflji, xx/yyS. ^^]^ Tg ol^HjA-^o^ 

/Tg ol^^oflA-^o^ ^A^^ ^oltbrf. 
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<42> ^Hfll- ^ig, ^11 ^(30)^- ^12 ^(40) ^}o]d\] ^7?\] «j-*J= ^^(200)<^1 

<43> s. 11^ H 10 ^ ^11 ^(30)^1 -i-^i?]:^ iAlth ^<>lcf. ;5l]i ^(30) <^1^1 (E):a.nf ^:?> 

<L>^(210)<:'fl 200MPa 91^ ^^o] ^ o;^rf. oje^^ ^5i|.^ ^ >,12 

^(30, 40) ^^1- ^^>Jl EMC(50)7> ^zI-a] ^ ;;^]2 :^(30, 40)^ -^l^l -^^^l 

7j-*>7fl ^^^oil nil-el- ^A^i)^ ^olrf. 
<44> s. 12^ ^ ^^l<^lo11 tq-^ £ 8^ ^ 2fl7l^HlA-1 ^(130)21 X\ 

^jifol^. ^llrefl^l^ 2i:^^S.^^ , ^^^fl(155e) ^w] o^^-nV ^i^^j-ji^ i£ Iqo] 
^llreflol^ ^<^^>7ll ^, 71^(110)^ ^^11^ 270;an, 71^(110)52]- ;^ll ^ 

(130) AHsi ^2}-;^il(i20) ^711^ 60/fln. ;*ill ^(130)4 ^(140)21 ^v]]^ z^-z]- i70/zm, >Hll 
^(130):b1- ;^12 ^(10) ^S}-^1(120) ^^^1^ 120/[mi. #^1^(170)^ ^^*l-7l ^u-] 

n>iaL(T^l£Al)5l ^^^1^ 33Azino]^, ^^^^1(150)01 ^^1^ 700jMn<?l ^^S. ^d^^^}"^^. ^ 
^1^1^ f?-^^ 9.5mm>15.5mmolJi, ;*lll ^(130)4 ;?fl2 ^(140)^ fl"^^ ^l-z)- 7.12mm 

>14.18mm^ ^1- ^a^A:^^! ^-^^ S. 2^1- 7>^*>^i::l-. 

<45> is. 21 





TgCC) 






7m(110)iJf ^^11 ^(130) A|.o|si ^3|-;H|(120) 


42 


0.64 


48/140 


^11 ^(130) 




170 


2.6 


^11 ^(130)2^ ;H|2 ^(140) ^^o|^ ^n^\a20) 


40 


1.3/0.1 


70/200 


^12 ^(140) 




170 


2.6 


•§-^^^1(150) 


140 


24/5 


15/45 




105 


3 


60/140 


«-^^ll(155e) 




1 


50 
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<46> l-^l^i^q- vm7}^]S., Tg^ -B-al M-H^tflzL, xx/yyS q-E^-'^ ^^Ife Tg 

*Hl^i^ #^^/Tg ojAj-oilAio^ 1-^^^ s^ujtVcf. 
<47> ^#^ll(155e)7> ^(140)^ ^^<=]] ^^]^B.S. -g-^o] 2MPati4 ;;^l-7ll q-E]->;jti:^- . 

^^^V} :£ 7<H1 ^]n, 91^^ -§-^0] ot 1/100 <a: ^ 

<48> £ 13^ ^ >^X\<^]6\] tc|.3 £ 63] ^E] J^l^l^HlA^ ^(130)3] -g-^^ A] 

^eflc]^^ ^3^o]t^, ^(130)4 ^]2 ^(140)3] vi] .^^ofl ^^^ifl (155c)7> ^wl^<^l xcfe^- 

^^o] 7]9] ^ ^ ^^1^ oj.^ 0.^0] -50MPa i^Efid: ^ 

* 'k^ ^ 5^^-. 

^1<^1#<>11 fV^Sl^l ^-2.1^. ^ ^'^^ 7l^^ A}^ ifloflA-i xg- ^O^cHjAi :f->^o:| ^1^^ 7M ^} 
oil ^^H ^^ol 7V^^^ ^"J^^l-q-. 

[^^^^ Ml 

^-a.t!:i^. ^-g-^m -g-^^^l7> pj^i^ ^^^^ ^^^>^^ ^o] -^^1 

^s. ;^>-B-l-7fl ^^<a ^ 9X^. n^]^] ^^^] ^^1 7>Sfl^l^ -§-^-i: 
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[^i^*^ 11 

27fl o1>a-^ HVt^l ^^M1<^1 Sl^H 7l^oi] -g-^^xls- ^ 

-^7] tiV^^l Tjl^ofl :g-^^;^l^rf ^c^^ ^^;^Ksoft element)7l- 

3] 

•a^'^l ^^-^S ^E] ^ 2fl7l^1. 

r^J^^j- 4] 

^^^S. ^El ^ 3I|)?1^1. 
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6] 

7] 

>fl 1 Sl^^i. ^J-7l ^^^^"t^l (elastomer) Sfe <^1^a1 (epoxy)7^1 
l^^^J- 8] 

^1 1 ^J-^Hl ^ol^i, 51171;^]^ ^■¥-'?l^^^>S.A^ jr)^]7> hmM.t]- 2)-^ ^Dj^Csolder 

ball)^ FBGA(fine pitch ball grid array) ^7]^]9l ^■^^S. ^ srfl 

[^^^J- 9] 

^1 8 ^^^i, ^1-71 71:^^ PCB 7]^ £E^ l-e) t^l:B(polyimide) 7l:Q:<y 

§m ^ ufl^l^l. 

[^^^ 10] 

7]^ ^<^1 >>>^s:><^ 27fl c>]^o]^ ^s.^ rf;^] ; 

aV^^l # a^o^i o:]!:, ^i-i^o^ ^o]s. ^<^^ €:#^11(soft element) 
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11] 

121 

[^^^J- 13] 
[^T^^J- 14] 
[^^«J- 15] 

^1 10 *j-<^i ^'H-H, ^7] ^^^1]^ ^7] ^>ao.^ i^^>£^ 

[^i^^j- 16] 

^1 10 9X<=^^^, ^7] ^^7^^^ ^^^^^^1 (elastomer) SE^ ^^l^^Kepoxy);^! ^:^]S. 
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1] 



50— 



40- 
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30- 
20- 



EMC 



— jmH^ 



10'^'^ u u u u u u 



-70 



2] 



40- 
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30- 



[-£ 31 



40 



22 



52 

< ^ i lEMC 



12 



42 



EMC 



20^ 



30 



32 



24-17 



1020030011209 



^ 'U^}: 2003/9/25 



I£ 4] 
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5] 




(b) 
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150 — 




155cl 



170 
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is. 81 



B 
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is. 9] 




(a) 




110-^ u u u u u u 



155f 



170 



is. 101 



(b) 



40- 
30- 
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11) 



200 




is. 12] 
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